Abstract: Urethral swabs are still currently used as a diagnostic tool when urethritis or prostatitis are suspected. Urologists are certainly aware that Peyronie's disease may occur after traumatic urethral instrumentation (catheterization, urethrocystoscopy, etc), but onset of Peyronie's disease after urethral swab for diagnostic purposes has never been reported in the literature. This paper presents the case of a patient who developed Peyronie's disease after a clumsy urethral swab insertion. It is an unusual, and to date unreported, complication which we would like to call attention to. In the case of our patient, the swab had been inserted to a greater depth than normally required and strong pressure had also been applied. During the procedure, the patient experienced severe urethral and penile pain, which was followed by urethrorrhagia, and later penile curvature. The patient was treated conservatively with good results, partly because the disease was still in its active stage and not yet stable. In the light of what we report, when ordering a urethral swab, physicians should always recommend that it be performed at testing centers that follow accurate, rigorous standards. Patients should also be informed that the test they are to undergo consists of a swab being inserted into the urethra for a short distance, not more than 2-3 cm.
Introduction
Peyronie's disease is a chronic inflammatory condition affecting the tunica albuginea of the corpora cavernosa of the penis. Patients are males with a mean age of 53-55 years, but it must be noted that approximately 10%-16.9% are younger than 40 years of age. 1, 2 There are, furthermore, rare cases of adolescents suffering from this disease. 3 Contrary to common belief, it is not a rare disease: its incidence varies between studies from 3.2% to 13%. [4] [5] [6] The disease is often associated with the following risk factors: penile trauma, congenital penile curvature, all conditions associated with increased oxidative stress (eg, chronic inflammatory conditions), diabetes mellitus, high blood pressure, obesity, androgen deficiency, cigarette smoke, decreased penile rigidity, and recent radical prostatectomy (incidence =15.9%). 7 The exact etiology of Peyronie's disease has not yet been determined, but trauma has generally been recognized as the fundamental pathogenetic mechanism underlying the disease. [8] [9] [10] Trauma or repeated microtrauma, prevalently to the erect penis, in genetically predisposed patients is believed to be the trigger of the inflammatory mechanism that leads to a deposition of fibrin and progressive loss of the elastic fibers that make up the tunica albuginea. However, studies have found both an immunological and a genetic 166 paulis and Barletta component in patients with Peyronie's disease. 11, 12 A very recent study found a highly statistically significant association between Peyronie's disease and autoimmune diseases (odds ratio: 4.90; P,0.01). 13 Another study showed that the WNT2 locus is involved in genetic predisposition to both Dupuytren's and Peyronie's diseases. 14 Peyronie's disease is characterized from the beginning by an inflammatory area (plaque) of the tunica albuginea of the corpora cavernosa, where fibroblasts and myofibroblasts produce an excessive amount of collagen. 15 As penile plaque progressively builds up, it causes a loss of elasticity in the affected region. This frequently results in morphological changes in the penis: curvature, divots, hourglass deformity, and shortening. Although these changes may apparently be absent, as the disease progresses they can cause a degree of curvature and shortening of the penis that are incompatible with complete sexual intercourse.
Medical therapy is indicated until the disease has completely stabilized; considering the long duration (3-5 years) of the natural history of the disease, most patients who come to our attention require a medical approach.
When the penile curvature is such as to severely hinder penetration, surgical therapy is indicated.
Anatomical studies show that the tunica albuginea of the corpora cavernosa is made up of two layers of collagen, a longitudinally oriented outer layer and a circularly oriented inner layer. The longitudinal layer is absent ventrally, over the urethra, between the 5 and 7 o'clock positions. 16, 17 This creates a ventral groove that allows the corpus spongiosum of the urethra to expand without narrowing, avoiding a possible obstacle to ejaculation. 16, 17 This ventral groove represents an area of lesser resistance, a "vulnerable" area where perforations of the corpora cavernosa may occur, for example, during penile prosthesis surgery. Furthermore, this is where penile prostheses can extrude after this type of surgery, as a postoperative or late complication. Based on these anatomical considerations, it is clear that any traumatic urethral manipulation at this site can pose a risk (catheterization, erroneous insertion of endoscopic tools such as cystoscopes and urethroscopes, etc).
The aim of this paper is to alert specialists in this field to the possibility of Peyronie's disease occurring after traumatic urethral manipulation with a urethral swab used for diagnostic purposes. We define "urethral swab" as a medical procedure that consists of inserting a small cotton swab into the urethra. The correct procedure calls for insertion of the swab into the urethra to a maximum depth of 2-3 cm (0.8-1.2 inches) to collect a specimen and verify the presence of infection. 18 In this article, we report a case of Peyronie's disease which occurred in a 25-year-old male after he underwent a urethral swab test.
Clinical case
A 25-year-old patient presented to our clinic (Peyronie's Disease Care Center, Rome) in June 2014, complaining of penile pain and recent onset of penile curvature. Approximately 9 months before, due to prostate problems, he had been advised by the urologist to undergo culturing with a urethral swab to collect a specimen of urethral secretions. Having gone to a lab in his town, he reported that the health care professional had inserted a cotton-tipped swab very deeply into the penile urethra (approximately 9-10 cm), causing him severe pain in the urethra at the base of the penis, with subsequent occurrence of urethrorrhagia and initial gross hematuria; the latter symptoms lasted for approximately 3 days and gradually subsided. However, the patient reported that he continued to experience localized pain and burning with urination in the following 3 months, after which he noticed penile curvature (to the left and downward), which gradually increased until it reached 60° downward and 30° to the left (see Figure 1) at the time of our observation.
At the time of our first observation, dynamic penile ultrasound performed approximately 9 months after the trauma showed a hyperechoic area approximately 1.76 cm long near the proximal third of the penis (see Figure 2) .
Apart from the temporary urethral pain and urethrorrhagia, the patient did not develop any secondary urethral stricture.
After the informed consent process, the patient underwent multimodal (antioxidant) medical therapy. The first ultrasound checkup after approximately 6 months showed a 45.5% reduction in the volume of plaque. The pain 
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peyronie's disease after urethral swab decreased from a score of 9 to a score of 2 on a visual analog scale, and the left-side curvature diminished from 30° to 25°, while the downward bend decreased from 60° to 30°. The patient gave written informed consent for publication of his clinical case, including photographs of his penis and ultrasound images. This case report did not need the approval from an ethics committee.
Discussion
Urethral swabs, despite their causing discomfort and pain in patients, are still recommended by many doctors to diagnose urethral and prostate infections. 19 The possibility that Peyronie's disease may develop after traumatic urethral instrumentation (catheterization, urethrocystoscopy, transurethral resection of the prostate, etc) is assuredly known to urologists. Nevertheless, only two studies in the literature directly mention urethral manipulations as risk factors for Peyronie's disease. 20, 21 It must be noted, furthermore, that in these two articles, urethral swabs are not mentioned in the given list of urethral manipulations. Moreover, even though several cases of complications following self-insertion of extraneous bodies in the urethra are mentioned in the literature, in none of these has subsequent onset of Peyronie's disease been reported. [22] [23] [24] In particular, one article mentions a case of a self-insertion of a cottontipped swab, but, even in this case, this did not result in the development of Peyronie's disease or any urethral stricture. 25 The same paper reports that urethral stricture appeared in only two patients (out of 17 in total) and only after repeated urethral manipulations; in any case, urethral swabs were never the cause. 25 This makes it easier to understand why no urethral stricture occurred in our case.
We therefore believe that urethral swabs may cause Peyronie's disease only in the case of urethral manipulation performed clumsily, in depth, and with strong pressure applied toward the corpora cavernosa (ventral direction). In our case, the swab was inserted at a depth greater than normally required, and, most importantly, forceful pressure was applied. This caused severe urethral and penile pain during the procedure and subsequent urethrorrhagia.
Conclusion
Since urethral swab tests are commonly used in urology, they should be performed correctly.
It is important for urologists to be aware that, if clumsily performed, urethral swab insertion may cause a lesion to the corpora cavernosa with subsequent development of Peyronie's disease. When referring a patient for a urethral swab, physicians should advise patients to always select a testing center that follows accurate, rigorous standards. Patients should also always be informed that the test they are to undergo consists of a cotton swab being inserted into the urethra to a short distance (not more than 2-3 cm). Although, at present, a nucleic acid amplification test is also frequently used on the first-voided urine specimens, nevertheless, this noninvasive test is limited for the detection of sexually transmitted infections. [26] [27] [28] [29] In order to avoid urethral manipulations and their possible iatrogenic damages, we think, like other authors, that the culture test of first-voided urine specimens should always be preferred for the detection of prostatic and urethral bacterial infections. 30, 31 Swabs for microbial culture could be used too, but only to catch the first urine.
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